 table S2. Curve fitting results of Cu32Pt16Au12@TPM-DPA G4/GMC for Cu Kedge, Pt L3 and Au L3-edge EXAFS spectra.  table S3 . Substrate generality in the aerobic oxidation using MNC catalyst.
fig. S1. UV-vis spectral titration of TPM-DPA G4 on the addition of AuCl3, PtCl4, and CuCl2.
Inset: enlargement of isosbestic points on the addition of AuCl3, PtCl4 and CuCl2. Au foil* Au-Au 12 2.89 n/a n/a n/a
Cu32Pt16Au12 Au-Au/Pt 7.3 ± 3.1 2.77 ± 0.02 4.9 ± 2.8 10.6 ± 0.6 0.7
Au-Cu 1.7 ± 0.9 (2.66) 6.7 ± 4.7 (12.5) **Fourier transform and Fourier filtering region were limited where k = 3.0 ~ 11.5 Å -1 and r = 1.4 ~ 3.2 Å, respectively.
*Crystallographic data.
***Values in parentheses were fixed.
Notations: N, coordination number; r, bond distance between absorber and backscatter atoms;  2 , the Debye-Waller factor (DW); E0, the inner potential correction accounts for the difference in the inner potential between the sample and the reference; Rf (R-factor), a goodness of curve fit.
fig. S14. Products ratio of the aerobic oxidation reactions using various NC catalysts.
Comparison of the catalytic activity of various metal nanoclusters on the TOF (turnover frequency) based on the transformation from indan to three products of indanone, indanol and indan hydroperoxide. The turnover frequencies [(Cu+Pt+Au) atom -1 h -1 ] were normalized by the total molar amount of the metal content and were determined by 1 H NMR analysis using anisole as an internal standard. a The turnover frequencies [(Cu+Pt+Au) atom -1 h -1 ] were normalized by the total molar amount of the metal content and were determined by 1 H NMR analysis using anisole as an internal standard.
fig. S16. The effects of Cu-Pt ratio on catalytic activities of oxidation reaction.
Comparison of catalytic activities of alloy nanoclusters with different composition ratio of Cu and Pt atom. The turnover frequencies [(Cu+Pt) atom -1 h -1 ] were normalized by the total molar amount of the metal content and were determined by 1 H NMR analysis using anisole as an internal standard. Reaction condition: catalysts (0.0056 mol%), 90 o C, air, 6 h.
